608th MEETING, KEELE 1131 buffer (v/v), pH7.4, for 5min followed by a linear gradient up to 100% methanol over 10min. An integrator was used for quantitative analysis.
The enzyme p-cresol methylhydroxylase is a flavocytochrome c that has been isolated from a number of species of Pseudomonus (Hopper & Taylor, 1977; Hopper, 1983) . It converts pcresol into p-hydroxybenzyl alcohol by successive dehydrogenation and hydration reactions and can also oxidize the product to p-hydroxybenzaldehyde by subsequent dehydrogenation. The reduced enzyme is not reoxidized by O2 and, when isolated, it requires an added electron acceptor for the reaction to proceed. PMS has been used as an acceptor to link the reaction either to O2 by autooxidation of the reduced PMS or to 2,6-dichlorophenolindophenol as the terminal acceptor in spectrophorometric assays. Even when enzyme and substrate were incubated in the presence of membrane particles there was no significant uptake of O2 suggesting that the flavocytochrome does not donate electrons directly to a membrane component, and this has led to a search for the enzyme's natural electron acceptor.
Cells of Pseudomonasputida NCIB 9869, grown with 3,5-xylenol, contain a p-cresol methylhydroxylase (Keat & Hopper, 1978) and during a purification of this enzyme a blue colour was noticed in some fractions eluted from an ion-exchange column. The protein responsible has been purified to homogeneity as indicated by a single band after isoelectric focusing on polyacrylamide gels. The molecular weight of the protein, determined by sedimentation equilibrium in the ultracentrifuge, was 14000 and it contained one copper atom per molecule. These properties are typical of the azurins, a class of low-molecular-weight, copper-containing proteins that have been isolated from several species of bacteria and which function in electron transport. The absorption spectrum ( Fig. 1) with a maximum at 620nm, was also typical of an azurin and the fine structure in the 280nm region has been previously Abbreviation used: PMS, phenazine methosulphate " 400 600 800
Wavelength (nrn) Fig. 1 . U.u.-and visible-absorption spectrum of azurin in 50mM-ammonium acetate buffer, pHS.5
reported for these proteins (Ugurbil & Bersohn, 1977; Martinkus et al., 1980) . The 620nm peak was bleached on reduction of the protein with dithionite. However, the ratio of A62o/A280 of 1.54 was higher than the ratios reported for other azurins although these exhibit wide variability from species to species with values of 0.49 for the A595/A280 of Paracoccus azurin (Martinkus et al., 1980) , 1970) suggested that reaction to the chlorinated hydrocarbon insecticide was controlled by a single gene, with susceptibility dominant to resistance. The effect of toxaphene on susceptible seedlings was a chlorosis some 3 days after foliar application, and the damage was localized to those areas in contact with the pesticide. We have surveyed the susceptibility of cereal varieties from different parts of the world to toxaphene. Preliminary studies had suggested that susceptibility was evidenced by an inhibition of photosynthetic electron flow. In the survey, chloroplasts were isolated from toxaphene-treated seedlings 2 days after spraying with a preparation of technical toxaphene. A variety was classed as susceptible if photoreduction of 2,6-dichlorophenol-indophenol or potassium ferricyanide was inhibited about 50% compared with chloroplasts from untreated seedlings. By this criterion almost all the barley and oat, and about half the rye, varieties tested were susceptible. In contrast, wheat and maize varieties were with few exceptions resistant. Subsequent studies were confined to one variety of susceptible oat, Blyth. Parallel studies on a variety convincingly resistant to toxaphene were precluded because of lack of availability of a sufficient quantity of seed.
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In chloroplasts from treated Blyth both dichlorophenolindophenol and ferricyanide photoreductions were inhibited by just over 50% 2 days after foliar application of toxaphene. Thereafter there was some recovery and photosynthetic electron flow in chloroplasts isolated 8 days after treatment was only some 30% inhibited.
Toxaphene inhibited both non-cyclic and cyclic photophosphorylations in susceptible oat. In the former, toxaphene or a metabolite may act as an inhibitory uncoupler (Moreland, 1980) since phosphorylation was inhibited more severely than the concomitant photoreduction of ferricyanide.
Studies were also made using a diphenylcarbazide as electron donor (Vernon & Shaw, 1969) before photo-system I1 in Tris-treated chloroplasts where electron flow from the physiological electron donor had been abolished (Blankenship & Sauer, 1974) . In experiments using dichlorophenolindophenol as electron acceptor there was no inhibition of electron flow from diphenylcarbazide at pH 6.0, but inhibition was evident in experiments at higher pH. At pH9.0 the inhibition of 40% was about half that of the inhibition before Tris washing of electron flow from the physiological donor. This suggests that a site of inhibition by toxaphene on the oxidizing side of photosystem I1 is before the site of electron donation by diphenylcarbazide at pH6.0 but lies closer to, or at, the site of donation at pH9.0.
The inhibition of photosystem Idependent cyclic phosphorylation suggested an additional site of inhibition to that on the oxidizing side of photosystem 11. This possibility was examined by using dichlorophenolindophenol/ascorbate, 2,3,5,6-tetramethyl p-phenylenediamine (diaminodurene)/ ascorbate or NNN"'4etramethyl p-phenylenediaminel ascorbate as electron donor to the intermediate electron 
